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AN EVALUATION OF THREE MODELS 
C. R. TRACY,* K. A. HAMMOND, R. A. LECHLEITNER, W. J. SMITH II, D. B. THOMPSON, 
A. D. WHKXER and S. C. WILLIAMSON 
Department of Zoology and Entomology, Colorado State University, Ft Collins, CO 80523, U.S.A 
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Abstract-Three models for estimating clear-day solar radiation were compared to one another and to 
values or solar radiation measured at Ft Collins, Cola. The models of Campbell (1977). Gates (1962) and 
McCullough and Porter (1971) all correlate closely with measurements of clear-day solar radiation. The 
Campbell and the Gates models require less technical expertise and less expensive computations to 
produce estimates of the direct component of solar radiation. All of the models appear to require 
calibration in order to correct estimates of the input variables to measured values of irradiance so that 
accurate calculations ol direct solar radiation can subsequently bc made. The best estimates of the 
diffuse component of solar radiation are obtained from the model of McCullough and Porter. The 
easiest and most accurate predictions ol total solar radiation can be obtained from the direct-radiation 
models of Campbell (1977) and Gates (1962) and a modlrication of the diffuse-component model ol’ 
McCullough and Porter (197 I). 
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Abstract-Numerical modeling of fluid-particulate turbulent flow transport processes, including 
erosion, cannot substitute (at least for the present) good experimentation. Notwithstanding, the 
calculation approach offers a viable, relatively inexpensive and complementary alternative for 
gleaning useful infonnatios on the relative dependence of particle transport and erosion on the flow 
system parameters of relevance. In the present study these parameters include: the particle phase 
response time, Reynolds number and concentration; the turbulent characteristics of the fluid phase; 
the channel aspect ratio and curvature. This communication summarizes the main results predicted 
by means of a numerical procedure for the motion of a dilute suspension of solid particles driven by 
turbulent flow in curved and straight two-dimensional channels. An exposition of the theoretical 
development, he numerical mode!, its testing and application to these configurations of special 
engineering interest is provided. A simple model is used to illustrate the prediction of erosive wear. 
